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Summary: A new, one-pot procedure for the synthesis of the title compounds is 
described which is based on the thermodynamic metalatron of the corresponding p- 
(3,4-dtalkoxyphenyl)ethylamtne 

The tetrahydrotsoqumolme unit I is present in a very large number of naturally 

occurrmg alkaloids, many of which are of pharmacological 1nterest.l Although there 
are many different approaches to the syntheses of the tsoqutnolrne nucleus,2 the 
classrcal methods mvolvmg the Bischler-Napieralsky, Ptctet-Spengler and Pomerantz- 

Fritsch reactions contmue to be the most frequently used. The first two of these 
methods involve formation of bond 1 m structure I by electrophilic attack on the 

aromatic ring, and are hence strongly dependent on the posrtion and nature of 

substttuents.They are only suitable for the syntheses of tsoqumolmes which bear a 

strongly electron-releasing group para to the cycltzation pomt This is the case m N- 
acyl-J3-phenethylammes (l), which cyclrze under the actton of dehydrating agents to 

give good yields of 6,7-dialkoxy-3.4-dihydrotsoqumolmes (2), unmixed wtth the 7,8- 

dtalkoxyderlvatives (3) that result from attack ortho to the dtrectmg group. Thus 

latter type of isoqumolmes can only be prepared by tndtrect methods consrstmg 
mainly in the blochng of the more reactrve para posttton. 
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For the above reasons the Pomerantz-Fritsch reactton [formation of bond 2 m I] IS 

the method of choice for the syntheses of 7,8-drsubstrtuted isoqmnolmes, since m thus 

case the fact the Schiff base 4 has only one position susceptible to electrophrlic attack 

leads to exclusrve formatron of the isoqumolme 5, though yields are often low due to 

competittve hydrolytic cleavage of the startmg rmtne Several modtftcatrons have 

been introduced whrch Improve the yield of the cyclization step, but they usually 

require more manipulation.3 

H+ 
Pomerantz-Fntsch 

OR 4 OR 5 

Our current interest in the preparation of 7,8-dioxygenated isoqumolmes, the type 
of substrtutron present m the cularine alkaloids, 4 has prompted us to study therr 
synthesis from the readily available 8-(3,4-dralkoxyphenyl)ethylamines (6), which m 

the classical Brschler-Napieralsky and Pictet-Spengler reactions give the undesrred 

6,7_disubstrtuted isoquinolines 
We envisaged that regioselectrve metalation at C-2 m the 8-phenethylamme 6 

would provide us with the organometallrc derrvative 7, and that trappmg with DMP 
would then lead, after cyclrzation, to the desired 7,8-dtsubstrtuted-3,4- 
dihydroisoqurnolme 8 Recent work by Liang 5 has shown that tetramethyldopamine 

(6a) undergoes kmetrc metalation by alkyl-ltthmm at C-5, but upon standing at room 
temperature equilibrates to give the more stable organolrthrum 7a 

OR2 

6 

a R,=R2=R3=R4=Me 
b R,=R2=H, R3=R4=Me 
c R&HO, R,-H, R,=R,=Me 
d R1+R2=(Me)2St(CH2)2St(Me)2 , R3=R4=Me 
e R,=R2=H, R,=CH20Me, R4=Me 

a R1=R2=Me 
b RI-Me, R2=CH20Me 
c RI-Me, R,=H 

Wtth this precedent we first attempted metalaaon of the j3-phenethylamme 6b by 

nBuLi (2 eq ) m THF at OQC followed by stirring at room temperature (16h) and 
quenchmg by DMF (2 5 eq.) The product (63%) was the N-formylderrvative 6c,6 a 
result which can be attrtbuted to the low solubrlity of the intermediate amrde 

precluding metalatron of the aromatic ring 
In order to overcome this dlffxulty we decided to protect the free amme with an 

easily removable group which after metalatlon would break off durmg work-up to 
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give the desired 3,4-dlhydrorsoqumohne m a one-pot process. The protecting group 

selected was 1,2-bls(chlorodimethylsrlyl)ethane,7 which reacted with the primary 

amine 6b (nBuLi, THF, r.t.) to give the cyclic Qsllylazane 6d (90% yield). However 

metalation of this protected derivative [nBuLi(l leq.), ether, r.t , 16hl followed by 

addition of DMF (1.6eq.) and acldlc work-up (10% HCl) did not give the desired 

lsoqulnoline 8 In contrast, “m situ” protection of the amme 6b with 2 eq of CITMS 

and nBuL1, followed by metalatlon m the above conditions, addition of DMF (1 leq) 

and quenching with saturated aqueous ammomum chloride solution, gave directly 

the 7,8-dlmethoxy-3,4-dlhydrolsoqulnoline 8a,9 which was isolated by column 

chromatography m 45% yield The use of THF as solvent gave a sirmlar yield (40%) 

In an attempt to improve the yield by avoiding possible p-ellmmation in the side 

chain, we monoprotected 6b by reacting the amine with 1 eq of ClTMS and 2 eq of 

nBuL1 m order to have an N-alylamlde that was expected to be less prone to 

ellmmatlon, but its subsequent metalatlon under the above condltlons gave an 

unimproved 46% yield 

We were next interested m checking the valldtty of the new method for the 

synthesis of lsoqumolmes that are phenollc at C-8, wlch are needed in the synthesis 

of cularine alkaloids 4 To this end we selected the MOM-protected p- 

phenethylamme 6e 10 m the expectation that the known “ortho-dlrectmg” ablllty of 

the methoxymethyl group would improve the yield of the metalatlon Protection of 

the amine 6e with one equivalent of ClTMS followed by metalatlon with nBuLl 

(ether, r t , 3h ) and quenching with DMF (1 1 eq ) gave, after work-up by addltlon of 

ammonium chloride solution and isolation, a 36% yield of the 3,4-dlhydrolsoqumolme 

Sb Deprotectlon (MeOH, cone HBr, r t ) led to 8-hydroxy-7-methoxy-3,4- 

dlhydrolsoqumolme hydrobromlde (8~) 9 

In conclusion, we have developed a one-pot procedure for the synthesis of 7,8- 

dloxygenated-3,4-dlhydrolsoqulnollnes from readily available p - (3,4 - 

dlalkoxyphenyl)ethylamlnes based on thermodynamic metalatlon at C-2 m the 

aromatic ring Although yields were low, this is the only direct procedure for 

preparing isoqumolmes of type 8, so it compares favourably with more Indirect 

methods In addition, the described procedure can also be used for the preparation of 

7,8-dloxygenated-tetrahydrolsoqumolm-l-ones Thus, metalatlon under the general 

condltlons of the bls(TMS) protected derivative of the amme 6 b. followed b y 

trapping with ethyl chloroformate and acidic work-up gave a 60% yield of 7,8- 

dlmethoxy-tetrahydrolsoqulnolm-l-one. 

G NER PR Q D REF RT Y D-I L 
A suspension of the hydrochlonde of the P-(3,4-dlmethoxyphenyl)ethylamme 6 b 

(4 5 mmol) m dry THF in a flame-dried round-bottomed flask under an argon 

atmosphere was cooled to 0-SQC and a solution of nBuL1 (4 5 mmol) in hexane was 

added After 10 mm’s stnnng. the free amme was treated with 1 or 2 equivalents of 

freshly &stilled trlmethylsllylchlorlde followed by nBuL1 (9 mmol), and stlrrmg was 
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continued for 15 mm More nBuL1 (4.9 mmol) was added to the solutron of the 

protected amine, and the reactton mixture was allowed to warm to room temperature 

and stured for 16 h Dry N,N-dtmethylformamtde (1 to 2 eq.) was added, and after 

30 mm. the mtxture was treated wrth saturated aqueous ammonmm chlonde solutton 

for 15 min After evaporation of the solvent, the residue was drsolved m methylene 

chloride and washed wrth water The organic phase was dned with sodmm sulphate 

and concentrated After purtficatton by column chromatography [silica gel, CHzC12- 

MeOH(2%)], the yellowrsh-orange isoqumolme 8a was obtained as an 011, producmg a 

fluorescent TLC spot under lllummatton at 360 nm 

When ether was used as solvent the free base 6b was the startmg matenal. 
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